Computer-assisted analysis of hyaluronate distribution during morphogenesis of the mouse secondary palate.
Hyaluronate mediated extracellular matrix swelling has been hypothesized to play a major role in reorientation of the secondary palatal shelves. A computer-assisted method utilizing image registration and subtraction was used to visualize the distribution of hyaluronate (HA) during morphogenesis of the secondary palate. Patterns of HA distribution in anterior, posterior and presumptive soft palate were examined in the secondary palatal shelves of CD-1 mouse fetuses that were 30, 24 and 18 h prior to, and at the time of, shelf reorientation. Adjacent serial sections were taken from each shelf region of three to six specimens from a minimum of three litters for each gestational age. One section was incubated in buffer as a control, the other digested with Streptomyces hyaluronidase to specifically remove HA. Both sections were stained with Alcian blue to visualize the extracellular matrix and counterstained with nuclear fast red to visualize cells. Two different videoimages were then digitized for each tissue section, one using wavelengths of light that were at or near the maximum absorbance of the matrix stain, the other using wavelengths that were at the maximum absorbance of the cellular stain. Thus, a matrix image and a cell image of both control and digested sections were produced. Next, the cell image was subtracted from its respective matrix image, resulting in a control matrix-only image and a digested (HA-removed) matrix-only image. These images were mathematically warped to one another, if necessary, and registered with one another. The digested image was then subtracted from the control image. The resultant difference picture displayed the pattern and relative intensities of HA distribution across the tissue section. Prior to and during shelf reorientation, unique region-specific patterns of HA distribution and relative intensity were identified which became homogeneous after reorientation. Presumptive soft palate shows the most extensive and intense patterns of HA distribution, followed by the posterior region. The anterior region has the most sparse pattern of the three regions examined. The results are consistent with the hypothesized role of HA in shelf reorientation.